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PURPOSE: A multi-layer fabricating 
apparatus including a multi-chamber is 
provided to form an SiN layer and an Si02 
layer without vacuum break by using the 
multi-chamber. 

CONSTITUTION: A wafer is loaded on the 
first chamber(130) through a loading 
portionO 10) and a carrier chamber(1 00). 
The first chamber(130) is connected to one 
side of the carrier chamber(IOO) in order to 
perform a depositing process of an SiN 
layer. The wafer is heated to 450 degrees 
centigrade within the first chamber(130). 
The SiN layer is grown on the wafer within 
the first chamber(130). The wafer including 
the SiN layer is transferred to the second 
chamber(140). The wafer is loaded on the 
second chamber(140). The second 
chamber(140) is connected to the other 
side of the carrier chamberOOO) in order to 
perform the depositing process of an Si02 
layer. The wafer is heated to 350 degrees 
centigrade within the second chamber 
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(140). The Si02 layer is grown on the wafer within the second chamber(140). 
©KIPO 2003 
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(19) CHee!S^Sia(KR) 
(12) S^^SISe(A) 

(51) , nt c , 7 (11) ^2002-0052644 

H01L 21/20 (43) gJHljXr 2002^07^04^ 

(21) i?!^! 10-2000-0082055 

(22) frgjjjXt 2000^ 1211 26 Si 

(7D assi #sa» ^msa\ 

3 IS? DH&3e 416 

(72) gjgXr SSB 

3I>l£^AISg^g e^965-2<M L4¥£I£IS! Or Hr ^645§803s 

/dS^BAIS^SS^SOrOrlttMaSQOIs: 
0|£& 

/HS^«Ais§s^ojsiEsg8*onirEBsi207£ 

S^S^AISB^SXM^^DrMSXI 0m r M541§706S 

(74) □die" oisn, g^ej , oiais 

(54) gq am^ ?a a gta t ig its 



£IS°J B^ (vacuum break) SO I Qg &r^M m&m ^ Si^r ^El ^tH^ Q§ ^ §S gxl 

Oil &m 50ILL Si0 2 SiN SW* ij£J6rl= ^tHMHf ^X|6 r ^ ^hHS A|^^ 

m ^sahoi Bsaoi §^ g§§ sisea. 
^/ 

£ 1£ £ i*E| afflS Q§ ^ IS SxIM ^S6^l flff ££0|Cr. 

msoi ^oftr urn §j j motsi men Jim 

£ SSS BESI ±X\2\ gxlOil ^61 BH (vacuum break)&0| OB SW» 

§St 4^ 2^ gEI §ytH^ D§ S XI CHI 3S0ICL 

\tiZU H^^m SON Da *4*& Bx r £5S(Step Cover age )M 3fe g£0| fi^£|I2 

2iQ, HB» 3x r £! ^££1 S«(Field region)i*Sg MB!», SAC(Self Align Contact )M 0|g§[ 

2H0IM Ami2| = §«g SJ SAC (Self Align Contact )M 0|g^ HIM 21 21 (Beat Line)ZI ^^Si i^i^ 
OHiltt CEHSJ ft 2!- ^£(damage) »fl , WM(Bubble) »XI SEi= IHIOIM ^IIIIOI AH (Gate spacer)2f dlMdf 
Si ^ElOIA-KBit Line spacer )2J MI JI^M ?I6H M§iix| LH^ , LH^, 3HIOIM ^IUJOIAH 

SE^ bie^oi ^HjlOIAH SSOII Si0 2 » SiN°J CIS ^0| 

§» H g« i*SA| ^Xr ^dlg M£!x|(Sha I low Trench I sol at ion ; ST I )LH Oil EXH, SfOI Li (Liner )^ SiNSf 
g^O, Ol* g§0||AH2| M^^OrOil 2|& eZ> &XI8PI ?l 8H Si0 2 «W» 12 

tt£ Mar^OKHigh Density Plasma;HDP) »af ^IS S«K Chemical Vapor Deposi t ion;CVD)^S Oil 2JSH 
Si0 2 S e^lxIM m^o. 

Si0 2 2f S\m QS ^ §S8 DWS\ ?ilOlfflM ^Oil an Sf^ ^IS #^(Low Pressur 

Chemical Vapor Deposition ;LPCVD)^SM ^1^6^ g§2^ OI^OiXjSD. H201IAH £IIS6r^ 
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LPCVOOil 2| B ^3¥R0I ^ AH ±X\2\ £imgQ\ mO\X\H Cfi ^ Oil AH SeiSte Si0 2 2f SiNSj ^ 

a* gag £!S2| £ioH a* Ami Oil 2€^§ UHHIK 4= Sta. SEB HeJ£E Ma^DI- 3fS} J I 

6f SB Oil S|6H Egy»» xHM 3^. Mi! a ZJ^OI ^2!xlM xH^i= UfSOilAH SOIH(Void) 



tlfdfAH , & 81901 OI¥H» 8JB ^l^^j 2fUfe S^BS ^01 H a4^ 2HSJ HjbHr 2^£ICH £!£SJ 
Efi Si 01 S^2j©S £££01 *?4>B Si0 2 2f SiNSJ sf°t§ S^lf 4> stsj 3XIB HI 

gofb 3SOIO. 



21*21 jU-him gg8n?i ^moi, b waoii com sw sxifc sjgi snstfc b$ am, ^ 

£ 8WS| SJ<§iOil Si0 2 «WS| S*tS £!SgOilAH ^A|9il6 r ^ Xni 1 8tH » £|jbiS| a^Oil 

^ 3 a CH SiN BfBtg §s}§ £!Se0UH ^Al^il 8*fe HI 2 SWI S»B». 

0I6K SS8KH B ifgSJ UtBSIB A|0||> &4I8I tfgBO, B W9S| ^AIOII^ 

«a phi as §eh^ ^nii ^ »p.oi, b wasi aeoii &^sk= ^aiouoii esafe 28 

OHIO. B ^goj ^A|0j|^ B IJgS] 3HAPI- ^26HXI£^ 8FDI , g S 31 Oil AH S25j£l X\±\m 2r£! 
XIOHDH B IT9B fiD SSShXI «8 8PI 9I8KH HISSIOiXIfc: 2010. £3 &0IIAH §gfi| £ 
A|@ SUB fi^S SJDIBa. SEB, 0\m ^01 as ^ BJESI 3|»S| ' £T Oil 2iCf 

ail }|XHSfe S^Oil £M CHS SfS as Of SEi= &ESI 3 IB Oil S^SFOI BXHST 4- 9i 

H, SEfe 3 AhOIOil HI3S] QfOI 3HXHSOIIJ AO. 

oi 6^ ^ is ssstoi ±i}2] §^Ai b g§3 a§ aw §xis oisshah ^j^ 

»^©S SiNHf Si0 2 S|^M H£8fe §§1 ^ Ail 61 gg§[D. 

£ 1 CHI AH , B SSOll as Cfi Sxl^ g}£ SbH(100), SS^(HO), 2i^S^(120), H1 1 m 

W(130) S! HI2 HfcH(140)£ ?^9Cf. IS W (100). HI1 at«(130) U Ml 2 §§bH(140)^ 2f2t &g 

&a\m sxi^a. hm aw(i30)2i- hi 2 iyt*Ki4o)oiiAHb bxi- ss^oi mx[m oig 

mO) SiNHf Si0 2 2| S^S «AISO. 

SiN°i §s[g 450 °C , 1Torr2j ^Xl 6fH PF^^fe SiCI 4 £1 NH 3 • Olg^OI HM S tfj ( 130) Oil 

AH SSI £!Um2ia. 9IIOIffl> ^§¥(110), i^bH(100)M BoW H1 1 SbH(130)0il ^SA|^IH 1B 

ZJ" ^IOIIH2J 450°c:n Pia&! SiCU^J mO]?!^ bH«9(Bubbler)£ O^^(Ar) PF 

^ 450sccm § 0.22ZI aA| Of^^ P^ 450sccm it Sa^Oi 9IIOIIH S^OII 

a oh si^ sicus ^oitya. a§, nh 3 ^i- ecnsi^ mia^ 0^5 4-^ 450sccm m i^zi my 

^12 aAl 0^5 4^^ P^ 450sccm S 22^ SBI^Oi 9UOIIH SSOil SSfSW NH 3 S ^CHUil) 

SiCUa NH 3 2] »8 Oil SIB ¥4f8S HCI a NH 4 CIM HI»&D. 

& h ^|2i g§§ a.^&a. 1sJ2i g§g ° k 2.4A2J SiN ^e|0| S&£iaa. 

SiN sfQfOI 5^B 9I0IIHB U« aU(100)S OI^AI^ HI2 8 W( 140)011 SSAI2!Q. 1B2J 31 01 IH SI 
B£^F 350*C^^ £J£^ ^ia&! ^ , S\C\p\ MCHSi^ bHM£i (Bubbler)^ O^^(Ar) 4^ 450sccm 
g 0.2^Z! §d^2 aAl 4^^ 450sccm S \^ SSI^Oi 3I0IEH ££011 S^SCH 

sicuM ^oiya. ae, h 2 o^f eo^2l^ maas ojss 450sccm e o.2^ei ta^2 aAi 

0fs 5 450sccm § 2^Z! SSI^O] ^lOIIH H201I S^SICH H 2 0 S ^CHLHII SiCUSf 

H 2 0 SJ Vimm SIB ¥<^g^ HCIg HI^BQ. 

#3 1 SI g§I K**BQ. IfflSI g§g fit 1 A SJ Si0 2 bwoi ^ssjsia. 

^oisf ^01 xi- ^a'oii sioH esfs sinui sio 2 &xr sssoi ioo± 2%^ ?46iaa. 

&OISJ SSOilAH Si0 2 met S^SJ 4:^ Si-SS(alkyl)5j| Si-B£l = (hal \6e)J\\ J\± » 

Si-OmiH(amide)51l 3^SS| CH^ 6FU2f H 2 0, H 2 0 2 . 0 3 , §£[^0[ 0 2 , N 2 0 S Ma^OF N 2 0gS) Oi^ 61- 
Ul AF88T 4=^ BO. SEff. SiN *W g^SJ 4:^ Si-«B (alky I 3^. Sl-»£l = (hal ide)3ll 

K Si-OFDIE(amide)^l 5^gS| 0\± 8hU» NH 3 . i£[^0[ NH 3 gSJ CH^ 8IU1 Af§S 4^ fflO. 

£ 10il^ 2|2| gJXfg gt&IOII SJoH Si0 2 et*iJH £tl\ SiN ^Q|g SSoh^ HI1 SbH(130)2f HI2 8 
bH (140)^1^ §.UH^'^ £A|£|Oi SAXISh gsf 2Blo^ ^1 XI- ^^Oil SIB g§§ SSofe 

lybHS CH ?bl8^U »« m** »&I0II SJ 5H Si0 2 s[QfI» fef^l SiN ^Q|g §Jg6F^r SWS CH ? 

bis^ 31 01 ni sj xHai^re mi\Mm ^ 910. 

^OISJ ^AIOII^ U£HI ^XFSJ g«2J- xHe03i. SiNHf Si0 2 ^^Sj §S SSEIS ^S8F 

a»B, SAC(Self Align Contact)^ 0I8B 511 01 S A>0I2| SAC(Self Align Contact)^ 0I8B 

bl^aSI (Bit Line)ZI gijliiSfgg UBtt 01 SE^ 5il0|e ^ M0 | AH (Gate spacer)2f BL ^DJIOI 
AH (Beat Line spacer )S] g^AI SiNHj- Si0 2 *W2\ SSOilS 5j§9Cf. XH^ g§§ g>fe ^XFe 

a^JOII SIB SiNHf Si0 2 ^9|S| gSHSJ LPCVO blI28FOj g» iOI2, SEB 

Bxf £S^OI ^4^8FOj SAC(Self Align Contact)^ 01 SB 5)|0|e AFOISJ K SAC(Self Align 
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Contact) 8 01 §5! HI!=ei2J (Bit Line) 2} §§iS§ XHgtEH SOI ^31 Site ^Sl SfSS 4= 

2iD. &fi. 4=4: g=S SS0I 3CH 3101 = ^ Oil 01 AH (Gate spacer)£| BL >r Dtl 01 AH (Beat Line spacer) 
°i iS A| 8*33 M^ii\9i ^IHIOIAH XHol 9J ¥31- 3HDHA|@^( Loading Capaci tance)°l 3 

£ Sll SteCL 

S gJgOIIAHfcr S¥ S§ SEHS #XI6li= StH(IOO), All gtH(130) % All 2 tBtH(140)5 

ai^uoiiah sssi &m gjoi sois &g i§§ sgs°Mw sis* aioi°i s:>i§ ss uh xhi 

S 4 91Q. SES. SHIS OlgSS^ SOIXIi. g§ SIS AI2I0I JfOm gg EOI°l a± sag s 

4= sta. 

mssi MM 

&mm ti\Si HOI & &g°l CIS efsf §S gXIfe Si0 2 h|b*j» SiN s|S|g gSSIfe gtHMa J!S§ 
SXISIfe 51^ §!W§ Al^Ug ^SSIOI £!g£| &§g}OI g§§ SgSIOl S|E| Ah0|2| £g Z>l 

te^S BH Jell ft 4 2iCI. 

SEff, §Xl2}2| OIS SSJI gH S§ SSt AiaOl SfOhXI li EOI2I 2§ 4= SID. 

(57) Sf^Sf &9I 

s^s 1 

SSi $?X|8fi= §y^; 

&OI ei£ SStHSI S=§tO|| £§£|0I Si0 2 sjs|2| e«f §§§ 3 S § CHI AH ^A|9)|Shfe AHI1 §JtH; S=! 

feOI e>s gjtfSl El* Oil 31£|]1 SiN S|St2| gsf ggf SlggOIIAH ^A|9||Slte HI 2 SjtHS SS8lfe 
DS BfQt IS SX\. 

2 

HI 2I01AH, SOI JIM gb12f SOI XHI2 iiitHS 2?H OIS ^HISFte Cli e|e| §S SM. 

S^PS 3 

AM S SEte AHI2 SOU SiOUH, SOI Si0 2 s|S| £te SOI SiN ^s|£| g^OI 8!X|g *<S S±I°S UoH 
lite CIS H|Bf is Sxl . 

S?S 4 

XH1 1 & Sfe XHI2 SOII 2ICH AH , SOI Si0 2 S|S| £fe SOI SiN e|Q|2| gs|0l SIS 3IS u Ji|25 S 
SHXIfe CIS ^et IS SX\ . 

g^S 5 

XHI2 SOU SI 01 AH. SOI Si0 2 S|B| Sfe SOI SiN e|e|°l esf0 | §!XIS 2£!S S*!3I SIS 31 S g«f S^ 
°5 goHXIfe QS e|Q| 8S Sxl. 

S?S 6 

HI1 SOU SI 01 AH, SOI Si0 2 S|S|3I SOI SOI SiN s|9|2| ^MD\ 2f2| 500A OlolS MSfOI USHXIfe 

as «|Q} is sxi . 

S?S 7 

XHI3 SOI S10UH. Si0 2 sfSf db^ Si-^H (alkyl )3|| Si-S£IE(hal ide)3ll D[± 

3j Si-0l0IH(amide)5ll 3|^S SOIIAH 8^21 !«), H 2 0 2 , 0 3 . M£I2EDI 0 2 . NzO ^ Sdf^ 

□I N 2 0 £ ?S3 20IIAH 6jSj£i siag Algslfe Di e|e| SS Sxl. 

S^S 8 

XHI3 SOII 2ICHAH. SOI SiN efSf US HI ^a. Si-&i!(alkyl )5|| 31^. Si-Sdl = (hal ide)3ll 

% Si-omiE(amide)?ll ?SS 50IIAH <y§i@ 8ia2l NH3 Efe ifitiDI NH3S A|g8^ aS s| 

Of IS 9X1. 
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